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The fundamental properties of electrophoretic ink have been studied extensively in 
our research group by measuring electrical currents and by using video microscopy to 
study the electrophoretic movement of colloidal particles in non-polar media [1,2]. 
Using this last technique, the discretisation of the electrical charge was observed on 
2 m silica particles dispersed in dodecane [3]. This result sparked the idea of 
developing an accurate and fast biosensing device: the binding of a target molecule on a 
functionalized particle will induce a charge change and this change can be measured 
accurately. The solution that contains the particles and molecules is injected in a 
flowcell over which an electrical field can be applied. The cell is placed under a 
microscope and a sensitive camera records the movement of the particles under 
influence of the applied field. From this movement, the charge of the particle can be 
determined. 
The avidin-biotin system was chosen to prove the working principle of the proposed 
biosensor because of its well known properties: a strong affinity and high selectivity. 
The experiments were carried out in de-ionized water because a non-polar medium is 
not a hospitable environment for biological molecules. Different amounts of avidin 
were added to DI water in which biotinylated particles with a radius of 500nm were 
dissolved. The charge of the particles was calculated from their response to an applied 
sinusoidal electrical field for various concentrations of avidin. At low concentrations, 
we observed a linear relation between the concentration and the charge, while at high 
concentrations, a saturation of the charge was observed. 
Finally, fluorescence microscopy was used in order to be able to study biotinylated 
particles with a radius of 100nm. Smaller particles have a smaller charge: the relative 
change in charge, caused by the binding of  a target molecule compared to the base 
charge of the functionalized particle, is increased. 
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